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© Intraosseous needle. 



© An intraosseous needle (10;70) having a thread- 
ed shaft (12;72) with a passageway (31:74) extend- 
ing substantially therethrough, a solid and pointed tip 
(13;80) at one end thereof, the tip having a plurality 
of cutting edges (77,78,79) which facilitate boring 
through a bone. The shaft also includes two side 
ports (33,34;75,76) in communication with the pas- 
sageway to allow fluids to pass through the needle 
into the interior of the bone after successful insertion 



thereof. There is a hub (11) at the opposite end of 
the shaft, whereby the needle is adapted to couple 
with an appropriate gripping device. A handle (50) is 
provided in the shape of a ball knob and is adapted 
to telescopically and grippingly receive the hub (11) 
of the needle. The hub and handle are both 
equipped with mutually engaging torque-transmitting 
surfaces. 
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The present invention relates to infusion nee- 
dles, and more particularly, to an intraosseous infu- 
sion needle having a tip adapted to bore directly 
into the patient's bone. 

In a variety of medical emergencies, the pa- 5 
tient's life may hinge upon the ability of the physi- 
cian or medical attendant to administer a particular 
fluid into the patient's bloodstream. In emergency 
situations such as on the battlefield, at traffic ac- 
cident scenes or in the emergency room, the pa- 10 
tient is often in shock, has low blood pressure, is 
bleeding profusely and may be thrashing about. 
Under such circumstances, finding and gaining ac- 
cess to a suitable blood vessel can be all but 
impossible, the resulting delay in administering 75 
drugs to the patient possibly being fatal. In the 
case of children or infants in any emergency, even 
the largest veins are so small that they may not be 
located. Even if located, an infant's largest avail- 
able vein may be so small that stable infusion 20 
access may not be possible. 

One alternative to venous access, recently rein- 
troduced, is the intraosseous route. The medullary 
cavity of the long bones is composed of a rich 
spongy network of venous sinusoids which drain 25 
into a central venous canal. Blood then exits the 
venous canal by nutrient or emissary veins into the 
circulation. Fluids or drugs injected into the med- 
ullary area usually diffuse only a few centimeters, 
enter the bloodstream and reach the heart-all in 30 
only about 10 seconds from injection into the med- 
ullary cavity. It is important that any devices which 
provide intraosseous access have a lumen of a size 
adequate to allow for the infusion of relatively large 
volumes of fluid over a short period of time. Cur- 35 
rent intraosseous infusion procedures (meaning be- 
fore the improvement described herein) utilize a 
hollow needle having a beveled tip and a trocar or 
stylet. With the stylet telescopically positioned 
within and extending partially out the bevelled end 40 
of the needle, the needle and trocar assembly is 
forceably and perpendicularly advanced against 
and through the desired bone until the cortex has 
been punctured and the needle and trocar tip has 
advanced into the medullary space. The trocar is 45 
then withdrawn, leaving the open end of the needle 
directly in the rich vascular network. Various com- 
plications, however, have made intraosseous infu- 
sion a less than ideal option. Although the needle 
and trocar assembly have a sharp, pointed tip, the so 
medullary cavity may not be able to be penetrated 
under normal pressure. Too much force in trying to 
puncture the bone sometimes results in a bent 
needle, a broken needle, splintering of the bone, 
sliding off the bone and puncturing adjacent tissue 55 
or, more commonly, the needle is accidentally 
forced through the opposite side of the bone. Even 
if the needle is properly inserted into the medullary 
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cavity, movements by the patient can easily dis- 
lodge the needle or cause it to be moved so that 
the end opening is occluded. These complications 
commonly arise in cases involving intraosseous 
infusion of infants and children. Additionally, fluid 
may leak from the puncture site into surrounding 
tissues. For persons older than six, the bones are 
too hard to successfully perform intraosseous infu- 
sion utilizing current procedures without realizing 
an extremely high incidence of the above com- 
plications. The current procedure has, therefore, 
typically been limited to children less than six 
years old and only after several attempts have 
been made to achieve venous infusion. 

What is needed is an intraosseous infusion 
device which decreases the incidence and severity 
of the above described complications, which is 
easier to insert, which is more stable once inserted, 
prevents leakage of infused fluids, and, most im- 
portantly, which can be used in subjects of all 
ages. 

Generally speaking, there is provided an in- 
traosseous needle which allows for precise control 
and placement of the needle during intraosseous 
infusion procedures. 

An intraosseous needle has a threaded shaft 
with a passageway extending substantially thereth- 
rough. At the leading end of the shaft is a solid 
pointed tip having a plurality of cutting edges, one 
of which coincides at a point with a thread to allow 
the threads to catch once the boring is completed. 
In the preferred embodiment, the tip is shaped like 
a three sided pyramid and is adapted for rapid and 
precise boring into the bone of adults, children or 
infants. The shaft further defines a pair of side 
ports, one located in the valley between the leading 
or first full thread and the second thread and the 
other side port located between the second thread 
and the third thread. The side ports are located 
270* apart and are both in communication with the 
passageway of the shaft. A handle in the shape of 
a ball knob is adapted for telescopic and gripping 
connection to the trailing end of the needle and 
both the handle and the trailing end of the needle 
are equipped with mutually engaging, torque-trans- 
mitting faces. 

It is an object of the present invention to pro- 
vide an improved intraosseous needle which re- 
duces the incidence and severity of the complica- 
tions attendant in current procedures and devices. 

It is another object of the present invention to 
provide an intraosseous needle which is easy to 
use. 

It is still another object of the present invention 
to provide an intraosseous needle which is more 
stable once inserted. 

It is still another object of the present invention 
to provide an intraosseous needle which is suitable 
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for use in subjects of all ages. 

Further objects and advantages of the present 
invention will become obvious from the following 
description of the preferred embodiments. 

FIG. 1 is a plan view of an intraosseous needle 
in accordance with one embodiment of the present 
invention. 

FIG. 2 is a fragmented plan view of the needle 
of FIG. 1 which has been rotated 90* about its 
axis. 

FIG. 3 is a plan view, partly in section, of a 
handle and intraosseous needle of the present in- 
vention. 

FIG. 4 is a front view of the handle of FIG. 3. 

FIG. 5 is a front end view of the intraosseous 
needle of FIG. 1. 

FIG. 6 is a fragmented plan view of an intraos- 
seous needle in accordance with the preferred em- 
bodiment of the present invention. 

FIG. 7 is a front end view of the intraosseous 
needle of FIG. 6 showing the angular relationships 
between side ports and cutting edges. 

FIG. 8 is a plan view of the intraosseous needle 
of FIG 6 rotated about its axis to show the cutting 
edge which coincides at a point with the ridgeline 
defined by the threads. 

FIG. 9 is a diagrammatic side view of the 
proximal tibia showing the preferred access site of 
the present invention. 

For the purposes of promoting an understand- 
ing of the principles of the invention, reference will 
now be made to the embodiments illustrated in the 
drawings and specific language will be used to 
describe the same. It will nevertheless be under- 
stood that no limitation of the scope of the inven- 
tion is thereby intended, such alterations and fur- 
ther modifications in the illustrated device, and 
such further applications of the principles of the 
invention as illustrated therein being contemplated 
as would normally occur to one skilled in the art to 
which the invention relates. 

Referring now to FIGS. 1 and 2 there is shown 
an intraosseous needle 10 in accordance with one 
embodiment of the present invention. Needle 10 
includes a hub 11, a threaded shaft 12 and boring 
means. In this embodiment, the boring means is a 
fluted pencil point tip 13. Behind the boring means, 
there are 0.150-16 buttress threads 15 on shaft 12 
having a major diameter of 0.150" and a minor 
diameter of 0.110", both to a tolerance of 0.005". 
Recall that the threads are shaped to ensure that 
the needle is stable and prevents leakage once 
inserted. The lead angle or helix angle $ is defined 
as the angle formed by a plane (indicated at 17) 
drawn tangent to the pitch helix and a plane 
(indicated at 18) normal to the axis 21 of threaded 
shaft 12. The leading and trailing thread surfaces 
are indicated at 18* and 19, respectively. The trail- 



ing thread angle a is defined here as that angle 
formed by a plane (indicated as 20) drawn tangent 
to trailing thread surface 19 and plane 18 normal to 
axis 21. Trailing thread angle a in the preferred 

5 embodiment is equal to the helix angle 0. That is, 
plane 17 is parallel to plane 20. As shown in the 
embodiment of Fig. 1, trailing thread angle alpha is 
approximately 8°, while leading surface 18* forms 
an angle with normal plane 18 of about 30'. That 

/o is, leading and trailing surfaces 18* and 19 are not 
parallel. 

Hub 1 1 , located at the rearward or trailing end 
of threaded shaft 12, forms the female end for 
connection to a conventional Luer-type fitting and 

75 includes a generally cylindrical portion 22 and an 
annular flange portion 23. A generally cylindrical 
section 24 is located between cylindrical portion 22 
and threaded shaft 12. The diameters of flange 
portion 23 and cylindrical section 24 are approxi- 

20 mately equal and both are greater than the diam- 
eter of cylindrical portion 22. Cylindrical section 24 
has a pair of diametrically opposed and mutually 
parallel flat faces 25. Flange portion 23 likewise has 
a pair of diametrically opposed and mutually par- 

25 allel flat faces 26 which are coplanar with cor- 
responding flat faces 25. A large diameter bore 29 
with a standard Luer taper is defined in hub 1 1 and 
extends from end 30 through cylindrical portion 22 
and partially through cylindrical section 24. Bore 29 

30 receives the male portion of the Luer-type fitting. A 
smaller diameter axial passageway 31 is in com- 
munication with bore 29 and extends from bore 29 
forwardly through nearly the entire length of thread- 
ed shaft 12. A pair of side ports 33 and 34 extend 

35 radially outwardly from axial passageway 31 near 
tip 13. Side ports 33 and 34 are located 90* apart. 
Side port 33 opens outwardly in the valley between 
the leading or first full thread 36 and the second 
thread 37. Side port 34 opens outwardly in the 

40 valley between the second thread 37 and the third 
thread 38. 

Fluted pencil point tip 13 is substantially coni- 
cal with the conical outer surface 40 forming an 
angle <t> with axis 21 of approximately 20 V A pair 

45 of diametrically opposed flutes 41 and 42 are 
milled into the end of tip 13 using a ball end mill. 
The end mill used to cut flutes 41 and 42 is aligned 
to rotate about an axis which is parallel with axis 21 
during the milling process. The foremost end 43 of 

so leading thread 36 is interrupted by the milling pro- 
cess such that leading thread 36 terminates into 
one of the flutes 42. The milling process thus forms 
sharp boring edges 44 and 45 between flute 41 
and conical surface 40 and sharp boring edges 46 

55 and 47 between flute 42 and conical surface 40. 
The border between leading thread 36 and flute 42 
likewise forms a sharp cutting edge at 43. As 
shown in FIG. 1, flute 42 is machined further rear- 
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wardly than flute 41. In the present embodiment, 
the complete axial length of flute 41 measured 
from tip 48 is 0.14 inches while the complete axial 
length of flute 42 measured from tip 48 is 0.16 
inches. 

A complete intraosseous needle assembly in- 
cludes, along with intraosseous needle 10, a cor- 
responding gripping means or gripping element 
which is handle 50 (FIGS. 3 and 4). Handle 50 
comprises a plastic ball knob 51 having an axial 
bore 52. An insert 53 for gripping needle 10 is 
sized to be tightly received within bore 52. Insert 
53 is fixed within bore 52 by appropriate means 
such as by gluing. Insert 53 is adapted to couple 
with needle 10 and has a central opening 55 which 
is generally cylindrical with opposing planar faces 
56. Opening 55 is sized to receive the complimen- 
tary shape of hub 1 1 with its cylindrical section 24 
and opposing flat faces 25. Insert 53 further in- 
cludes stub 57 which extends forwardly into open- 
ing 55. As hub 11 of needle 10 is received within 
opening 55, stub 57 enters bore 29 of hub 11. Stub 
57 is stepped slightly forwardly such that its largest 
diameter, at its base 58, is the same as or just 
slightly larger than the inner diameter of bore 29. 
As stub 57 advances into hole 29, the larger diam- 
eter at base 58 of stub 57 wedges within bore 29 
forming a snug fit between needle 10 and handle 
50. Hub 11, bore 29, opening 55 and stub 57 are 
sized to create a mutually snug connection suffi- 
cient to cause hub 1 1 to remain firmly lodged 
within handle 50 but to be removed under a mod- 
erate manually applied tensile force. 

Referring now to FIGS. 6, 7 and 8, there is 
shown an intraosseous needle 70 in accordance 
with a preferred embodiment of the present inven- 
tion. Needle 70 includes a hub, not shown but 
identical to hub 1 1 described earlier, a threaded 
shaft 72 and a boring end 73. Like the embodiment 
described earlier, shaft 72 includes an axial pas- 
sageway 74 in communication with side ports 75 
and 76. Also, the thread size is identical to the 
embodiment described earlier, which ensures the 
stability of the needle once implanted and the 
patency of the side ports (described infra). Like the 
embodiment described above, the thread angle Q 
is approximately 45°. The thread angle 0 is the 
angle measured between a line 76' parallel to axis 
81 and a line 76" which extends through the axis 
81 and is coextensive with the face 90 of the 
thread. The boring end 73 is formed in the shape 
of a regular three-sided pyramid wherein the three 
cutting edges 77, 78 and 79 culminate in pointed 
tip 80. Cutting edges 77, 78 and 79 are 120* apart 
about axis 81, which is defined by the needle. 
Boring end 73 can be formed by grinding or any 
other suitable means which leaves cutting edges 
77, 78 and 79 relatively sharp. The grind angle c, 



BNSOOCID: <£P_P«0617A1JLo 



which in this case is approximately 24*, defines 
the slope of each side of the pyramid. The boring 
end 73 is precision ground so that cutting edge 79 
coincides with helical thread ridgeline 82 at point 

5 83. This arrangement couples boring end 73 to 
threaded shaft 72, allowing the threads to engage 
the bone when the boring is completed. 

Also of significance is the location of side ports 
75 and 76 with respect to both the threads of shaft 

/o 72 and the cutting edges of boring end 73. Side 
ports 75 and 76 must be sized and situated to 
avoid the risk that they might become clogged with 
tissue during insertion of needle 70 into bone in 
order to ensure that potentially life-saving fluids 

75 can be passed thru the needle to the desired 
location within the bone. With this in mind, side 
port 76 is axially aligned with cutting edge 78 and 
is located in the valley between the first two suc- 
cessive threads 84 and 85 which are uninterupted 

20 by the surfaces and edges forming boring end 73. 
Side port 75 is likewise situated between two adja- 
cent threads but is angularly displaced about axis 
81 from side port 76. This angle £ is approximately 
270 * . 

25 The intraosseous needle assembly is used as 

follows: 

An intraosseous needle 10 or 70 is firmly se- 
cured to a handle 50. The preferred site is marked 
and an incision is made in the skin down to the 

30 bone. The preferred site 64 is found by first iden- 
tifying the tibial tuberosity 62 on the anterior sur- 
face of the proximal tibia. An imaginery line is 
drawn from the tibial tuberosity to the median edge 
of the tibia 61. This line is equally divided 63 and 

35 the site of insertion 64 is perpendicular and distal 
to 63. The preferred site 64 increases in distance 
from 63 with increasing age. In the newborn or 
infant this distance may be as short as 0.3 - 0.5 cm 
and increases to approximately 2.5 cm by 6 years 

40 of age. Insertion at the level of the tibial tuberosity 
or distally, avoids insertion of the needle into the 
growth plate of the tibia. The distal medial tibia is 
also an excellent site. 

With handle 50 firmly in the palm of the oper- 

45 ator's hand, the needle is selectively directed to- 
ward the desired access site 63 and contact with 
the bone is made. A back and forth twisting motion 
with slight pressure causes the four cutting edges 
44-47, or the three cutting edges 77-79, to cut into 

50 the bone. This enables flutes 41 and 42, as well as 
cutting edges 77-79, to penetrate to the threaded 
section of the needle. During the twisting motion, 
flutes 41 and 42, as well as the pyramid surfaces in 
the preferred embodiment, carry bone fragments 

55 out of the hole. Once the lead thread 36 of needle 
10 reaches the hole 60, no further pressure is 
required. In the case of needle 70, the back and 
forth twisting motion is continued until point 83 

5 
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engages the bone. After engaging the threads, the 
operator simply screws the needle clockwise into 
the marrow to the desired depth. Obviously the 
size of the patient will determine how far to screw 
the needle in. As the needle is rotatably advanced, 
the design of the threads directs the marrow out 
and away from the side ports. A fluid injected 
through needle 10, or 70, may then exit through 
side ports 33 and 34, or 75 and 76, unobstructed 
by marrow or other tissue which otherwise clogs 
conventional intraosseous needles. 

With needle 10 or 70 in the desired position, 
handle 50 may be detached from the needle by 
slight, manually applied, tensile pressure there- 
between. The appropriate drug administering 
mechanism such as a syringe or I.V. tubing may 
then be secured via the Luer-type fitting. After the 
patient has stabilized, venous access may be 
achieved and needle 10 or 70 may be removed by 
detaching the I.V. tubing or syringe from the needle 
and by re-securing handle 50 thereto. The needle 
10 or 70 may then be backed out by turning the 
needle counterclockwise. 

While the invention has been illustrated and 
described in detail in the drawings and foregoing 
description, the same is to be considered as illus- 
trative and not restrictive in character, it being 
understood that only the preferred embodiment has 
been shown and described and that all changes 
and modifications that come within the spirit of the 
invention are desired to be protected. 

Claims 

1. An intraosseous needle comprising: 

a threaded shaft having first and second 
opposing ends and a passageway extending 
from said first end toward said second end, 
said second end having integrally formed 
thereon a boring means for initiating penetra- 
tion of said shaft into bone, said boring means 
being a three-sided pyramid which defines 
three cutting edges that intersect in a pointed 
tip; and 

wherein said shaft defines an axis and 
includes a first side port proximal to said sec- 
ond end and axially aligned with one of said 
three cutting edges, said first side port being 
in communication with said passageway; and 

said threads define a helical ridgeline 
which coincides at a point with one of said 
three cutting edges, said one of said cutting 
edges terminating at said point. 

2. The intraosseous needle of claim 1 wherein, 

said needle includes a second side port 
situated at an angle of approximately 270* 
from said first side port about said axis. 



3. The intraosseous needle of claim 2 wherein, 

said first side port is located between two 
adjacent said threads that are uninterupted by 
said three sided pyramid. 

5 

4. The intraosseous needle of claim 3 wherein, 

said cutting edges are operable to cut into 
bone when said needle is turned about said 
axis in both a clockwise direction and a coun- 
10 terclockwise direction. 

5. An intraosseous needle, comprising: 

a shaft having a plurality of threads, first 
and second opposing ends and a passageway 

75 extending from said first end toward said sec- 

ond end, wherein said threads have a thread 
angle of approximately 45° and define a hel- 
ical ridgeline, said second end being formed in 
the shape of a three-sided pyramid having a 

20 pointed tip and three edges for initiating pene- 

tration of said shaft into bone; 

wherein said helical ridgeline coincides at 
a point with a first one of said three edges to 
initiate engagement of said threads with the 

25 bone, said first one of said three edges termi- 

nating at said point; and 

wherein said shaft has a first side port and 
a second side port proximal to said second 
end and in communication with said passage- 

30 way, said first side port axially being aligned 

with a second one of said three edges of said 
three-sided pyramid and located between the 
first two adjacent said threads that are unin- 
terupted by said second one of said three 

35 edges, said second side port located between 

two adjacent said threads and situated at an 
angle of approximately 270* from said first 
side port about an axis defined by said shaft. 

40 
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